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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S378vibratory sense were each associated with the risk of incident knee
instability, and impaired vibratory sense predicted worsening of both
outcomes (see Table).
Conclusions: In this large cohort of participants, impaired vibratory
sense and quadriceps weakness were each associated with a range of
knee instability outcomes. Thus, vibratory sense and muscle strength
may be important risk factors for knee instability in persons with or at
risk for knee OA.Table.
Adjusted RR (95%CI)** p value Adjusted RR (95%CI)** p value
Knee instability (buckling and/or slipping) incidence Buckling incidence
Vibratory sense at tibial tuberosity Lower 1.21 (0.98, 1.50) 0.084 Lower 1.05 (0.79, 1.40) 0.725
Reference 1 Reference 1
Greater 0.80 (0.57, 1.12) 0.194 Greater 0.68 (0.47, 1.00) 0.049
p for trend 0.024 p for trend 0.213
Quadriceps muscle strength Lower 1.14 (0.92, 1.41) 0.224 Lower 1.33 (1.03, 1.73) 0.030
Reference 1 0.90 (0.64, 1.26) Reference 1
Greater 0.60 (0.44, 0.84) 0.003 Greater 0.90 (0.64, 1.26) 0.537
p for trend <0.001 p for trend 0.028
Worsening knee instability (buckling and/or slipping) Worsening Buckling
Vibratory sense at tibial tuberosity Lower 1.29 (0.87, 1.93) 0.210 Lower 1.00 (0.77, 1.29) 0.979
Reference 1 Reference 1
Greater 0.42 (0.20, 0.88) 0.021 Greater 0.67 (0.47, 0.94) 0.020
p for trend 0.021 p for trend 0.020
Quadriceps muscle strength Lower 1.13 (0.73, 1.75) 0.573 Lower 1.18 (0.93, 1.51) 0.175
Reference 1 Reference 1
Greater 0.76 (0.43, 1.37) 0.363 Greater 0.89 (0.65, 1.22) 0.474
p for trend 0.189 p for trend 0.071
**adjusted for all covariates.670
END-STAGE KNEE OSTEOARTHRITIS IS INDEPENDENTLY ASSOCIATED
WITH A HIGHER PREVALENCE OF MEDICAL COMORBIDITIES
MARKED BY SYSTEMIC INFLAMMATION WHEN COMPARED TO
END-STAGE HIP OSTEOARTHRITIS
M.G. Zywiel, A.V. Perruccio, T. Jackson, R. Gandhi , Arthritis Program,
University Health Network; Univ. of Toronto, Toronto, ON, Canada
Purpose: Osteoarthritis (OA) of the knee has been reported to be
associated with a distinct pathogenesis and clinical proﬁle when com-
pared to OA of the hip. Furthermore, some authors have postulated that
knee OA in particular is marked by low-grade systemic inﬂammation.
However, it is unclear whether this is additionally associated with dif-
ferences in the prevalence of other medical comorbidities that have
been reported to be associated with a low-grade systemic inﬂammatory
state. Thus, the purpose of the present study was to assess whether
individuals with end-stage knee OA are more likely to have medical
comorbidities marked by systemic inﬂammation as compared to those
with end-stage hip OA.
Methods: All patients who underwent primary total knee (TKA) or hip
arthroplasty (THA) for a diagnosis of OAwere extracted from the 2010 to
2012 American College of Surgeons National Surgical Quality
Improvement Project databases. Combined, these databases include
preoperative risk factor and 30 day postoperative morbidity data from
374 clinical sites in North America, abstracted by trained reviewers. The
study cohort encompassed 54,022 cases, including 33,906 of knee OA
and 20,116 of hip OA. Patient data extracted included age, gender, and
body mass index (BMI) stratiﬁed by World Health Organization (WHO)
class. Comorbidities evaluated included hypertension requiring medi-
cation, diabetes, and metabolic syndrome (deﬁned as BMI of 30 kg/m2
or greater as well as the presence of hypertension and diabetes).
Additionally, smoking status within one year of surgery and chronic
systemic steroid use within 30 days of surgery were abstracted.
Descriptive statistics were obtained. Bivariate analyses were performed
using the chi-square statistic for categorical variables, and the Student’s
t-test for continuous variables. Logistic regression analysis was per-
formed to determine whether the odds of the presence of the comor-
bidities of interest differed between the knee and hip groups, adjusted
for covariates.
Results: Knee OA patients were signiﬁcantly older (mean age 67.1 vs
65.7 years; p < 0.001), had a higher prevalence of obesity (61.4% vs
44.6%; p < 0.001), and encompassed a greater proportion of women(62.7% vs 56.4%; p < 0.001) compared to hip OA patients. A signiﬁcantly
greater proportion of knee OA patients were being treated for hyper-
tension (66.8% vs 58.2%; p < 0.001), had diabetes (17.7% vs 8.8%; p <
0.001), and met criteria for metabolic syndrome (3.5% vs 1.7%; p <
0.001). Controlling for age, gender, class of obesity, smoking, and
chronic systemic steroid use, knee OA patients had signiﬁcantly greater
odds of a diagnosis of hypertension (OR 1.11; 95% CI [1.06–1.16]) and
diabetes (OR 1.35; 95% CI [1.27–1.42]), and of meeting the criteria for
metabolic syndrome (OR 1.35; 95% CI [1.18–1.54]).Conclusions: While arthroplasty patients with knee OA are marked by
differences in demographic proﬁle compared to those with hip OA, the
results of the present study demonstrate that these variations alone fail
to explain observed discrepancies in the prevalence of associated
patient comorbidities. Even when controlled for demographic proﬁle,
smoking, and chronic steroid use, patients with knee OA continued to
have signiﬁcantly greater odds of an associated diagnosis of hyper-
tension, diabetes, or the presence of metabolic syndrome. These ﬁnd-
ings further support the notion that knee OA is marked by unique
associations with systemic disease. Further work is needed to better
understand the nature of these associations, as well as to investigate
potential interactions between these conditions, each of which has
been reported to be independently associated with a systemic inﬂam-
matory state.
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OSTEOARTHRITIS-RELATED DISABILITY AND RISK FOR SERIOUS
DIABETES COMPLICATIONS IN PEOPLE WITH DIABETES: A
POPULATION BASED COHORT STUDY
G.A. Hawker y,z, R. Croxford x, A.S. Bierman y, P. Harvey y,z, B. Ravi y,
I. Stanaitis z, L.L. Lipscombe y,z. yUniv. of Toronto, Toronto, ON, Canada;
zWomen’s Coll. Hosp., Toronto, ON, Canada; x Inst. for Clinical Evaluative
Sci. (ICES), Toronto, ON, Canada
Purpose: Functional limitations from hand, hip and knee osteoarthritis
(OA) may impact the ability of diabetes patients to manage their dia-
betes. Thus, we examined the impact of OA symptom severity on dia-
betes-related complications in persons affected by both OA and
diabetes.
Methods: This retrospective cohort study used data from a population
cohort with symptomatic hip and knee OA that was recruited from
1996–98 through a screening survey of 100% of the population aged
55þ years in two Ontario regions (n ¼ 2,225 had OA conﬁrmed on
examination and x-ray). The baseline survey assessed: socio-demo-
graphics; smoking; self-reported height, weight and NSAID use;
comorbidity (including physician diagnosis and treatment in the past
year for high blood pressure, diabetes, and heart problems); and mental
health status (SF-36 mental health subscale). OA functional limitations
were assessed using the Western Ontario McMaster Universities OA
Index, WOMAC, physical function subscale, and the Health Assessment
Questionnaire grip subscale and walking subscale (both 0–3; higher
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surveys linked to provincial health administrative databases (physician
services; inpatient hospitalizations; Emergency Department visits; and
prescription drug use in 65þ years) in OA participants with diabetes at
baseline, deﬁned as meeting criteria for inclusion in the Ontario Dia-
betes Database (sensitivity 86%, speciﬁcity 97%) or self-report. Multi-
variable Cox regression was used to examine the contribution of
baseline OA functional limitations on time to a composite serious dia-
betes-speciﬁc outcome (hypo- or hyperglycemia, soft tissue infection,
amputation, initiation of dialysis, or retinopathy), controlling for con-
founders. In a sensitivity analysis, we further controlled for receipt of a
prescription NSAID in the pre-baseline year in those eligible for drug
beneﬁts at baseline (aged 66þ years). Outcomes were deﬁned using
validated algorithms. Individuals were censored if they emigrated, died
or at the end of available data (Feb 28, 2012).
Results: Of 2220 OA cohort participants, 440 met criteria for con-
comitant diabetes at baseline (20%; mean age 71 years, 67.5% female). Of
these 440 individuals, 79% had hypertension, 53% pre-existing CVD, and
74% were overweight or obese. Mean scores for OA functional measures
were: 45/100 WOMAC function; 1/3 HAQ grip; and 2/3 HAQ walking.
55.5% reported use of a walking aid and 45% reported trouble with their
wrist/hand/ﬁngers. Over a median follow-up of 6.1 years (IQR 2.2–13.4),
185 (42%) experienced our composite outcome (11 hyperglycemia, 56
hypoglycemia, 132 infections, 13 amputations, 6 initiated dialysis, 38
retinopathy). Controlling for age, sex, BMI, pre-existing CVD, and spe-
cialist visits in the pre-baseline year, walking disability at baseline was
independently and signiﬁcantly associated with an increased risk for a
diabetes complication (adjusted HR per unit increase in HAQ walking
score ¼ 1.20, 95% CI 1.01–1.43, p ¼ 0.04), but no effect was found for
baseline grip strength (p ¼ 0.10). In sensitivity analysis with further
adjustment for receipt of an NSAID prescription in those eligible for
drug beneﬁts at baseline (77%), both HAQ walking and grip strength
scores were signiﬁcant independent predictors of risk for a diabetes
complication (adjusted HR per unit increase in score 1.36, 95% CI 1.05–
1.66, p ¼ 0.003 and 1.26, 95% CI 1.05–1.50, p ¼ 0.01, respectively).
Conclusion: Our results suggest that in people with both diabetes and
OA, OA-related walking disability, and possibly grip strength, increase
risk for serious diabetes complications. Possible explanations include
the negative impact of painful OA on diabetes self-management. Given
the growing numbers of adults with coexisting OA and diabetes, these
ﬁndings underscore the need for improved detection and management
of OA in the diabetes population.
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RISK PREDICTION OF KNEE OSTEOARTHRITIS USING ARTIFICIAL
NEURAL NETWORK
D. Kim, S. Kim, T. Yoo. Yonsei Univ. Coll. of Med., Seoul, Republic of Korea
Purpose: Knee osteoarthritis (OA) is the most common joint disease of
adults worldwide. Since there has been no effective therapy, treatments
of advanced radiographic knee OA are limited. Studies have shown that
the early diagnosis and treatment of OA could help preventing aggra-
vation of symptoms. Late diagnosis results in the socio-economic bur-
den of illness associated with OA. Therefore, clinicians face a signiﬁcant
challenge of identifying patients who are at high risk of radiographic
knee OA in a timely and appropriate way. This study aimed at the ﬁrst
development and validation of artiﬁcial neural network (ANN) model
for radiographic knee OA risk prediction. Few reports have investigated
the ability of ANN for knee OA risk prediction in a clinical manner.
Logistic regression (LR), which is the gold standard method for ana-
lyzing binary medical data, is also used to compare its performance
with that of ANN.
Methods: ANN, one of thewidely used approaches in machine learning,
is an area of artiﬁcial intelligence technology and a mathematical sys-
tem which mimic biological neural networks. The networks can be
trained to recognize underlying patterns of diseases. ANN has been
successfully used in medical decision support system. The 5th Korea
National Health and Nutrition Examination Surveys (KNHANES V-1)
data were used to develop ANN and LR models for radiographic knee
OA. A logistic regression analysis was used to determine predictors for
the models. The dataset were separated randomly into two independ-
ent groups, training and internal validation groups. The training group,
comprised of two thirds (1777 participants) of the entire dataset, wasused to construct the ANN and LRmodels. The internal validation group,
comprised of one third (888 participants) of the entire dataset, was used
to assess the ability to predict radiographic knee OA. In the KNHANES V-
1, bilateral antero-posterior, lateral, and weight-bearing antero-poste-
rior plain radiographs of knees were taken. Radiographic changes
relating to OA were assessed using the Kellgren/Lawrence (KL) grade.
The radiographic images were graded by trained two radiologists with
concordant grades accepted. We deﬁned radiographic knee OA as
having KL grade 2 in one or both knees. Area under the curve (AUC) of
the receiver operating characteristic (ROC), accuracy, sensitivity, and
speciﬁcity were calculated to compare the performance of the two
prediction models.
Results: The ANN and LR were built using the independent predictors
including sex, age, body mass index, educational status, hypertension,
moderate physical activity, and knee pain. In the internal validation,
ANN and LR predicted radiographic knee OA risk with AUC of 0.81 and
0.76, accuracy of 73.6% and 68.0%, sensitivity of 73.2% and 73.8%, and
speciﬁcity of 73.9% and 65.1%, respectively. Figure 1 shows ROC curves
of ANN and LR for radiographic knee OA in the internal validation group.
ANN had signiﬁcantly better AUC than LR.
Conclusions: To our knowledge, we were the ﬁrst to develop an ANN
model for radiographic knee OA risk prediction using large population-
based data. The ANN model might be a cost-effective screening tool
identifying patients with untreated knee OA. These patients can then be
received further evaluation such as knee radiograph and physical
examination. The selected predictors including sex, age, body mass
index, educational status, hypertension, moderate physical activity, and
knee pain can be self-assessed or easily identiﬁed by the public health
center. Therefore, the ANN can be easily used and might contribute to
the advancement of clinical decision tools. Further studies should be
targeted at constructing an extended prediction model for progressive
knee OA through the collection of prospective data.
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ASSOCIATION OF LOW BIRTH WEIGHT AND PRETERM BIRTH WITH
THE INCIDENCE OF KNEE AND HIP ARTHROPLASTY FOR
OSTEOARTHRITIS
S.M. Hussain y, Y. Wang y, A.E. Wluka y, J.E. Shaw z, D.J. Magliano z,
S. Graves x, F.M. Cicuttini y. yMonash Univ., Melbourne, Australia; zBaker
IDI, Melbourne, Australia; xAustralian Orthopaedic Association Natl. Joint
Replacement Registry, Adelaide, Australia
Purpose: To examine whether low birth weight and preterm birth were
associated with the incidence of knee and hip arthroplasty for osteo-
arthritis (OA).
Methods: 3,604 participants of the Australian Diabetes, Obesity and
Lifestyle Study who reported their birth weight and history of preterm
birth and were aged more than 40 years at the commencement of
arthroplasty data collection. The incidence of knee and hip arthroplasty
for OA from 2002 to 2011 was determined by linking the cohort records
to the Australian Orthopaedic Association National Joint Replacement
Registry. Cox proportional hazard regression models were used to
estimate the hazard ratios (HR) and 95% conﬁdence intervals (CI) for the
incidence of knee or hip arthroplasty for OA associated with low birth
weight and preterm birth. Each analysis was adjusted for age, sex, body
mass index (BMI), and level of education, with additional adjustment
for hypertension, diabetes, smoking status and physical activity.
Results: One hundred and sixteen participants underwent knee
arthroplasty and 75 underwent hip arthroplasty for OA. Low birth
weight (yes vs. no, HR 2.04, 95% CI 1.11–3.75, p ¼ 0.02) and preterm
birth (yes vs. no, HR 2.50, 95% CI 1.29–4.87, p ¼ 0.007) were asso-
ciated with increased incidence of hip arthroplasty independent of
age, sex, BMI, education level, hypertension and diabetes, smoking
and physical activity. No signiﬁcant association was observed for
knee arthroplasty.
Conclusions: Although the ﬁndings of this study will need to be con-
ﬁrmed in other studies, these data suggest that individuals born with
low birth weight or preterm birth are at increased risk of hip arthro-
plasty for OA in adult life. Understanding the underlying mechanisms
warrants further investigation. However identifying individuals born
with low birth weight or preterm birth as an “at risk group” for hip OA
and targeting them for close monitoring and early interventions may
decrease the development of hip OA in later life.
